
16. (Amended) A compound having the following formula (I)

wherein , R^ R^ and R^ are each hydrogen.

1) R^ is (Cj^-Cg) alkyl,

R^ is (C3-Cg) alkyl,

5
R is (C -C.) alkyl,

1 4

is -X-y, and Y is -A-B or -B,

wherein X, Y, A and B are selected from the following

combinations:

X is (C -CJ alkylene, Y is -A-B, A is imino and B is

1 6

amidino;
•

X is (C -Cg) alkylene, Y is -B and B is amino;

X is phenylene, Y is -A-B, A is lower (C^-C^)

alkylene-imino and D is lower (C^-C^) ncylimidoyl;

. X is (C -Cg) alkylene, Y is -A-B, A is imino and B is

selVcted from the group consisting of lower (C^^-C^)

acylimidoyl and benzimidoyl;
• v V i«! -A-B A is lower (C -C.) alkyl

X is phenylene, Y xs a b, « -^^ * 14
and B is amino; and

X is phenylene, Y is -A-B, A is imino and B is selected

from the group consisting of tetra-lower (C^-C^) alkyl

bis(phosphono)methyl and tri-lower (C^-C^) alkyl

R^

®

®
®



bis (
phosphono ) methyl

;

2) is (Cj^-Cg) alkyl,

r'^ is (C^-Cg) alkyl,

is hydroKy-substituted (C^-C^) alRyl or a nitrogen-

containing heterocyclic radical,

is -X-Y, and Y is -A-B,

V -iti (c ~C ) alkylene,
wherein X xs

6

A is imino and

B is lower (C^-C^) acylimidoyl;

3) R^ is (VCg) alkyl,

R^ is (C3-Cg) alkyl,

® R^ is (C3-C^) cycloalkyl,

9 .

R IS^ • -x-y, and Y is -B,

X is (C -C^) alkylene and
wherein X is

B is amino; or

© is a nitrogen-containing heterocyclic r.adical.

^ is -X-y, and Y is -A-B,
R

wherein X is phenylene,

A is lower (C^-C^) alkylene-imino and

B is lower (C^-C^) acylimidoyl;

4) R^ is (^Cg) alkyl,

"^••r^ is (C3-Cg) alkyl,

..H^-.-is carboxy-substituted lower (C^-C^) ^^^^^
'

^^"J^^^^^
(C -C )

alkylamino-substituted lower (C^-C^) alkyl or

hydroxy-substituted (C^-C^) alkyl, and

9
R is -X-Y,

wherein X is phenylene and

3



LeIeln'A'and B are selected fron, the following

.
combinations:

® A is lower •(.C^-C^) alkylene-imino and

B is lower (C^-C^) acylimidoyl; and

® A is lower (C^-C^) alkylene and

B is amino;

5) is (C^-Cg) alkyl,

is (Cj-Cg) alkyl,

©• when R^ is hydroxy-substituted (C^-Cg) alkyl,

R^ is -X-Y,

wherein X is phenylene and

y is -A-B,

wherein

A is lower (C^-C^) alkylene-imino and

B is lower (C^-C^) acylimidoyl; or

® when R^ is lower iC^-C^) alkyl,

R^ is -X-Y,

wherein X is (C^-Cg) alkylene and

y is -A-B,

wherein A is imino and

B is amidino;

6) R^ is phenyl-lower (C^-C^) alkyl,

R'^-is ('Cg-Cg) alkyl,

® R^- is' lower (Cj^-C^) alkyl,

R^ is -X-Y, and Y is -A-B,

wherein X is phenylene and

A is lower (C^-C^) alkylene and

B is amino; or



© r5 is di-lower (C^-C^) alkylamino-substituted lower

(C -C^) alkyl, hydroxy-substituted (C^-Cg) alkyl or

lower (C^-C^) alkyl, ...
is -X-y, and Y is -A-B,

wherein X is (C^-Cg) alkylene and

A is itnino and

B is lower (C^-C^) acylimidoyl

;

7) is nitrogen-containing heterocyclic radical-substituted

lower (C -C ) alkyl, carboxy-substituted phenyl-lower

(C -C^) alkyl, amino-substituted lower (C^-C^) alkyl-

substituted phenyl-lower (C^-C^) alkyl,

hydroxy-substituted phenyl-lower (C^-C^) alkyl,

lower (C -C )
alkoxycarbonyl-substituted phenyl-lower

(C -C ) ilkyl, oxygen-containing (C^-C^ )
straight chain

'branched alkyl, or hydroxy-substituted (C^-Cg) alkyl;
or

r"* is (C3-Cg) alkyl,

5
is lower (C^-C^) alkyl.

R^ is -X-Y, and Y is -B,

wherein X is (C1-C5) alkylene, and

B is amino;

8) ® is (Cj^-Cg) alkyl, and

•

'

R^ is hydroxy-substituted (03-03) alkyl, or

(D. •VR^-is nitrogen-containing heterocyclic radical-

• "substituted lower (C^-C^) alkyl, and

R^ is- (Cg-Cg) alkyl.

R^ is lower (C -C^) alkyl,

is -X-Y, and Y is -B,

V. ^« V •»<: (C -C ) alkylene and
v/herein X is

6

B is amino;
5



3
is amino-substituted lower (C^-C^) alKy-i

9) R IS am

pheny

acylimidoylimino
nitrogen-

phenyl-lower (C^-C^) alkyl, lower (C^-C )

ylimino-substituted (C^.C^) alkyl, 1

(C -C )
alkylimino-substituted (C^-Cg) alkyl,

14 r-afliral-substituted lower
containing heterocyclic radical subs

(C^-C^) alkylimino-substituted (C^-C^) alkyl, or

isopropyliminomethylbenzyl

,

is (C3-Cg) alkyl,

r5 is lower (Cj^-C^) alkyl.

9
R is hydrogen;

10) ^ is aryloxy-substituted lower (C^-C^) alkyl-,

(C -C )
cycloalkyl-substituted lower (0^-0,) alkyl,

arylsulfonamido-substituted lower (C^-C^) alkyl-

substituted phenyl-lower (C^-C^) alkyl,

alkylsulfonamido-substituted lower(C^-C^) alkyl-

substituted phenyl-lower (C^-C^) alkyl, or

in r \ Alkvl-subs.tituted
amino-substituted lower (C^-C^) alkyl

phenyl-lower (C^-C^) alkyl.

R is (C3-C5) alkyl.

.r5 is lower (C^-C^) alkyl,

R^ is -X-Y, and Y is -A-B,

v ,«^r> Y is (C -C^) alkylene,
. wherein X is ^.g,

A is imino and

B is amidino; •

11) -is' phenyl-lower (C^-C^) alkyl,

r5 is lower (C^-C^) alkyl,

CO when Il\is (C3-Cg) alkyl,

is -X-Y, and Y is -A-B,



wherein X is (C^-Cg) alkylene,

A is imino and

B is amidino;

® when is unsubstituted or optionally substituted aryl-lower (Ci-^C4) alkyl.

is -X-Y, and Y is -A-B,

wherein X is (C^^-Cg) alkylene,

A is imino and

B is amidino; or

® when is (Cg-Cg) alkyl,

is -X-Y,- and Y is -B,

wherein X is (C^-Cg) alkylene, and

B is amino;

12) R^ is amino-substituted lower (C^-C^) alkyl-substituted

phenyl-lower (C^-C^) alkyl,

R^ is (C3-Cg) alkyl,

is lower (C^-C^) alkyl,

R^ is -X-Y, and Y is -B,

wherein -X is (C^'Cg) alkylene, and

B is amino;

13) li^ is amino-substituted phenyl-lower (C^-C^) alkyl,

R^ is (C3-Cg) alkyl,

• R^.is.di-lower (C -C.) alkylamino-substituted lower

(C -C J alkyl,
1 4

R^ .is - -X-Y, and Y is -A-B,

wherein X is (C^-Cg) alkylene, and

A is imino and

B is lower (C^^-C^) acylimidoyl

;

7



14) R"^ is- guanldino -substituted phenyl-lower (^^"^4^ alkyl/.

.gaaanidlio -substituted lower (C^^-C^) alkyl-substituted

phenyl-lower (C.^-C^) alkyl, or amino-substituted lower

(C -C )
alkyl-substituted phenyl-lower (C -C ) alkyl,14 J. ^

4-.

r"^ is (C3-Cg) alkyl,

is lower (C^-C^) alkyl,

R^ is -X-y, and Y is -B,

wherein X is (C^-Cg) alkylene, and

B is amino; or

15) R^ is amino-substituted lower (C^-C^) alkyl-substituted

phenyl-lower (C^-C^) alkyl,

R^ is (C^-Cg) alkyl,

R^ is lower (C^^-C^) alkyl,

R^ is -X-y, and y is -A-B,

wherein X is phenylene,

A is lower (^^"^4^ alkylene, and

B is amino;

or a pharmaceutically acceptable salt or solvate fhereof.

8



n.«d, The compound accordin, to clai.16 wherein

R^, R^ k', R and R are each hydrogen,

R is methyl/

is isobutyl,

R^ is methyl/

i.^ ic, -x-Y and Y is -A-B or -B

. in X Y . and B are selected fro™ the fcUow.ng
wherein X, x, a duu

combinations:

® X is methylene or ethylene, Y is -A B, A x

B is amidino;
r and B is amino;

® Xis ethylene or trimethylene, Y xs -B and B

T i.n. Y is -A-B, A is methyleneimxno and

(D X is phenylene, Y is « c,

J
B is acetimidoyl; r is

, « V -A-B, A is imino and b is
:>^® X is trimethylene, Y xs

^J' acetimidoyl,
selected from the group consisting ox

propionimidoyl and benzimidoyl;

, V -A-B, A is methylene and

© X is phenylene, Y is A b, a

B is amino; and
r is selected

Y is -A-B, A is iraino and B is seie

© X is phenylene, Y is

from the group consisting of

tetra-ethyl bis(phosphono)methyl

,

tetra-methyl bis (phosphono) methyl

,

• tri-ethyl bis (phosphono) methyl
and

tri-methyl bis (phosphono) methyl

;

2) R . is ..methyl

,

r"^ is- isobutyl ,

is 2-:hydroxy-l-inethylethyl or piperidyl

,

is -X-Y, and Y is -A-B,

wherein X is trimethylene,

A is imino and

B is acetimidoyl;



3) is methyl.

.
. is isobutyl. . .

•

Q r5 is cyclopropyl.

9 _x-Y, and V is 'B,
R IS -X 1/

•«-Y is ethylene and
wherein X is e j

B is amino;

^ r5
^orpholino,

^9 .3 _x-y, and Y is

wherein X is phenylene,

A is methyleneimmo and

B is acetimidoyl;

»
4 „ach isobutylr

wherein X^ is Phenylene and

'
a B are selected from.the foUowins

wherein A and B are

combinations:
'

. ^ ^ is methyleneimmo and

B is acetimidoyl; and

© A is methylene and

B is amino;

r,^ 2-hYdroxy-i»J-
® when R is ^

• r^ is -X-Y,

• wherein X is Phenylene and

''r.ein'Ais-t-y^-^^^'"°
B is acetimidoyl;
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CD when is methyl,

. ^heiei'n'x'is .ethylene or ethylene and

y is -A-B,

wherein A is imino and

B is amidino;

6) R"^ is phenylpropyl,

r'* is isobutyl,

® R^ is methyl,

is -X-Y, and Y is -A-B,

wherein X is phenylene and

A is methylene and

B is amino; or

c . 2-hvdroxyethyl or methyl,

© R^ is-2-dimethylaminoethyl, 2 nyar y

r5 is -X-Y, and Y is -A-B,

wherein X is tr imethylene

,

A is imino and

B is acetimidoyl;

7)
3

is morpholinopropyl,
carboxyphenylpropyl,^

linomLhylP^enylpropyl, -y^-^^^-^^^
. .ethoxycarhonylphenylpropyl, P^^"

^^^^^^^^^^^

-butyloxyethyl, butoxyethyl, ethoxye
iso

hydroxyoctyl

,

R^ is isobutyl,

R^ 'is" methyl,

R^ is -X-Y., and Y is -B,

wherkn X is trimethylene and

B is amino;

11



8) ® is isobutyl, and

r"* is hydroxyoctyl, or
,-^;n-i-vl)-% •

5-dioxo-imidazolidin-l yi

)

is
(3,4,4-tr3.methyl 2,b Qi

propyl/ and

r"* is isopropyl/

R^ is methyl/

R IS

v/herein

B is amino;

5 4= -X-Y, and Y is -B.

X is trimethylene and

r3 is aminomethylphenylpropyl,
'

'

acetimidoyli.inopentyl/
isopropylxm.nopentyl

,

(pyridin-4-ylmethylimino)pentyl
or

\
isopropyliminomethylbenzyl

,

r'^ is isobutyl/

l)'^^* R^ is methyl, and

R^ is hydrogen;

3 thvl cyclohexylpropyl.
toluenesulfona-Uo-

phthalimidomethylbenzyl/

r'^ is isobutyl,

R^ is methyl/ and

r5 is -X-Y, and Y is -A-B,

v/herein X is ethylene,

A is imino and

B is amidino;

11) is phenylpropyl

r^ is mfethyl,

® when r"* is isobutyl

r5 is -X-Y, and Y is -A-B,

wherein X is methylene,

A is imino and

13 is amidino;
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© when is naphthy Imethyl

.

is -X-Y, and Y is -A-B,

wherein X is ethylene,

A is imino and

B is amidino; or

4 .

@ when R is isopropyl

is -X-Y, and Y is -B,

wherein X is trimethylene, and

B is amino;

12) R^ is aminomethylphenylpropyl,

i

Q is isobutyl,

is methyl,

R^ is -X-Y, and Y is -B,

wherein X is methylene or ethylene, and

B is amino;

© R^ is isopropyl,

R^ is methyl

,

R^ is -X-Y, and Y is -B,

wherein X is ethylene, and

B is amino;

13) R^ is aminophenylpropyl,

R^ is isobutyl,

R^' is dimethylaminoethyl,

R^ iS:rX--Y, and Y is -A-B,

;,herein X is trimethylene, and

.'A is imino and

B is acetimidoyl;

13



3 ' .

*
* .

14) R - is .guahidinophenYlpropyl, guanidinometliylplienylpropyl or

aminomethylbenzyl

/

4 •

'

R is isobutyl,
5

R is methyl/ and
9

R is -X"Y, and Y is -B,

wherein X is ethylene, and

B is amino; or

3
15) R is aminomethylbenzyl.

4
R is isobutyl/

R^ is methyl, and
Q

R is -X-y, and Y is -A-B,

wherein X is phenylene,

A is methylene*, and

B is amino.
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. =1 b' b' and are each hydrogen,
.herein R , B ,

R "

CD

1)

-3

R is methyl/

r'^ is isobutyl/

R^ is methyl/

wherein X, Y, a ana

combinations:

®

®

®

.combination..
^ is imino and B is

X is (VCg) alkylene, Y is -A-B, A .1

amidino;
^ ^ « _b and B is amino;

V is (C -C )
alkylene, Y is -B ana b

^ ? . Y is -A-B, A is methyleneimmo and

X is phenylene, Y is a

B is acetin,idoyl; ^^.^^ ^ .3

X ij.trlmethylene, V is A »

selected from the group consisting of , 4

. .cyH^d.yX and henU.idoyU
^^^^^^^^^

X-is phenylene, Y is « °'

B is amino; and
^ ^ ..j^.ted

^ rhHrp' con -ting of tetra-io«er (C,-C,, aXKyi

rprosplllethyl and tri-io„er <C,-C,, alKyl

bis (phosphono)
methyl;
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R-^ is methyl.

is isobutyl,

r5 is
2-hydroxy-l-methylethyl or piperxdyl,

r5 is -X-Y, and Y is -A-B,

wherein X is trimethylene

,

A is imino and

B is acetimidoyl

;

R is methyl

,

r'* is isobutyl,

® R^ is cyclopropyl,

r5 is -X-Y, and y is -B,

wherein X is ethylene and

B is amino;

® R^ is morpholino,

R^ is -X-Y, and Y is -A-B,

wherein X is phenylene,

A is methyleneimino and

B is acetimidoyl;

I) and /.are each isobutyl,

^5 M 2-carbo.yethya.
2-ai.ethyaa«noethya or

2-hydroxyethyl,

is -X-Y,

wherein X is phenylene and

n:e::;:'A and Bare selected .rom the .ollowin.

combinations:

® A is methyleneimino and

B is acetimidoyl; and

@ A is methylene and .

B is amino;

16



^ nd r'*

O when is 2-hydroxy-l , l-dimethylethyl

,

R"" and R are each isobutyl.

9
R is -X-Y/

.

.-
.
wherein X is phenylene and

.

y" is -A-B^ ;• • •

'

• wherein A is m'ethyleneimino and

B is acetitnidoyl;

© when is methyl.

R^ is -x-y.

wherein X is (C^-Cg) alkylene and

y is -A-B,

whereia A is imino and
.

B is amidino;

6) R^- is phenylpropyl

,

is isobutyl , .
,

5® R is methyl/

R^ is -X-Y, and y is -A-B,

wherein X is phenylene and

A is methylene and

B is amino; or

m r' is 2-dimethylaminoethyl, 2-hydroxyethyl or methyl,

R^ is -X-y, and y is -A-B,

where'in X is trimethylene,

A is imino and

B is acetimidoyl; . . .

"

7) is Hitrcen-containing heterocycUc raaioal-substitutea

propyl, carboxyphenylpropyl,
a™i„o™..hylph.nylpropyl

,

hydr0.ypt.enylpropyl ,
.ethoxycarbonylph.nylpropyl

,

oxy,en-containin, (C^-C^) straight chain cr branched

alkyl or hydroxyoctyl

,

R^ is isobutyl,

R^ is methyl,

R^ is -X-yV and Y is -B,

17



wherein X is trimethylene and

B is amino;

8) ® is isobutyl, and

r'^ is hydroxyoctyl, or
i vD-

r3 is
(3,4,4-trimethyl-2,5-dioxo-imidazolxdxn-l-yl)

®
propyl, and

is isopropylf

R^ is methyl/
9

is -X-Y, and Y is -B,

wherein X is trimethylene and

^\^\ B is amino;

isopropyliminopentyl, (pyriain y

•or isopropyliminomethylbenzyl,

R^ is isobutyl,

R^ is methyl, and

R is hydrogen;

3 • nhenoxyethyl. cycloh.xylpropyl ,
toluenesul(onan.ido-

10) R IS phenoxyecnyj./ jr

^vHvihenzvl or
.ethylbenzyl, methanesulfonamxdomethylbenzyl

phthalimidomethylbenzyl

,

R*. is isobutyl,

R^ is inethyl ,
and

R^••i.s•-X-Y, and Y is -A-B,

wherein X is ethylene,

A is imino and

B is amidino;

18



3
11) R is phenylpropyl,

is methyl,
4

® when R is isobutyl,

. is -X-y, and Y is -A-B,

wherein X is methylene,

A is imino and

B is amidino;

(D when R^ is naphthylmethyl

,

is -X-Y, and Y is -A-B,

wherein X is ethylene,

A is imino and

B is amidino; or

4
(D when R is isopropyl.

R^ is -X-Y, and Y is -B,

wherein X is trimethylene , and

B is amino;

12) R is aminomethylphenylpropyl,

r"^ is (C3-Cg) alkyl,

R^ is methyl,

, R^ is -X-Y, and Y is -B,

wherein X is (C^-Cg) alkylene, and

B is amino;

13) R^ is aminophenylpropyl,
4

*

R is isobutyl,

R^ is'xJi'methylaminoethyl/

R^ is -X-Y, and Y is -A-B,

wherein X is trimethylene, and

A is imino and

B is acetimidoyl

;
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3 . . .
-

14 ) : R - is guanidihophenylpropyl , guanldinomethylphenylpropyl

or aminomethylbenzyl

,

4
R is isobutyl,
5

R . is methyl, and

.R is "X-Y, and Y is -B,

wherein X is ethylene, and

B is amino; or

3
15) R is aminomethylbenzyl

,

4
R is isobutyl,

R^ is methyl, and
9

R is -X-Y, and Y is -A-B,

wherein X is phenylehe,

A is methylene, and

B is amino;

or a pharmaceutically acceptable salt or solvate thereof
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Kindly add the following new claims,

19. A compound having the following formula (VI)

R^O R^^ O \Cp8
g

"''^yS^'^ t""""
(VI)

0 R^^ ^ O

wherein is unsubstituted or optionally substituted aralkyl, and

R% r'' and R^ are each hydrogen,

1) R^^ is (C1-C9) alkyl,

R^^ is (C3-C9) alkyl,

R^^ is (C1-C4) alkyl,

R^^ is -X-Y, and Y is -A-B, -A-E or -E,

wherein X, Y, A, B and E are selected from the following

combinations

:

® X is (Ci-Cg) alkylene, Y is -A-E, A is imino and E is

protected amidino;

© X is (Ci-Ce) alkylene, Y is -E and E is protected amino;

@ X is phenylene, Y is -A-B, A is lower (C1-C4)

alkylene-imino and B is lower (C1-C4) acylimidoyl;

® X is (Ci-Ce) alkylene, Y is -A-B, A is imino and B is

selected from the group consisting of lower (Ci-C4)

acylimidoyl and benzimidoyl;

® X is phenylene, Y is -E, E is cyano; and

® X is phenylene, Y is -A-B, A is imino and B is tetra-lower

(C1-C4) alkyl bis (phosphono) methyl;

2) R^^ is (C1-C9) alkyl.
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R^^ is (C3-C9) alkyl,

R^^ is hydroxy-substituted (Ci-Ce) alkyl or a nitrogen-

containing heterocyclic radical,

R^' is -X-Y, and Y is -A-B,

wherein X is (Ci-Ce) alkylene,

A is imino and

B is lower (C1-C4) acylimidoyl

;

3) R^^ is (C1-C9) alkyl,

R^^ is {C3-C9) alkyl,

0) R^^ is (C3-C7) cycloalkyl,

R^'* is -X-Y, and Y is -E,

wherein X is (Ci-Ce) alkylene and

E is protected amino; or

@ R^^ is a nitrogen-containing heterocyclic radical,

R^^ is -X-Y, and Y is -A-B,

wherein X is phenylene,

A is lower (C1-C4) alkylene-imino and

B is lower (C1-C4) acylimidoyl;

4) R^^ is (C1-C9) alkyl,

R^^ is (C3-C9) alkyl,

R^^ is protected carboxy-substituted lower (C1-C4) alkyl, di-lower

(C1-C4) alkylamino-substituted lower (C1-C4) alkyl or

protected hydroxy-substituted lower (C1-C4) alkyl, and

R^' is -X-Y,

wherein X is phenylene and

Y is -A-B or -A-E,

wherein A, B and E are selected from the following

combinations

:

® Y is -A-B, A is lower (C1-C4) alkylene-imino and

B is lower (C1-C4) acylimidoyl; and
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© Y is -A-E, A is lower (C1-C4) alkylene and

E is cyano;

5) R^^ is (C1-C9) alkyl,

R^^ is (C3-C9) alkyl,

® when R^^ is hydroxy-substituted (Ci-Ce) alkyl,

R^' is -X-Y,

wherein X is phenylene and

Y is -A-B,

wherein

A is lower (C1-C4) alkylene-imino and

B is lower (C1-C4) acylimidoyl; or

® when R^^ is lower (C1-C4) alkyl,

R^^ is -X-Y,

wherein X is (Ci-Ce) alkylene and

Y is -A-E,

wherein A is imino and

E is protected amidino;

6) R^^ is phenyl-lower (C1-C4) alkyl,

R^^ is (C3-C9) alkyl,

® R^^ is lower (C1-C4) alkyl,

R^^ is -X-Y, and Y is -E,

wherein X is phenylene and

E is cyano; or

@ R^^ is di-lower (C1-C4) alkylamino-substituted lower (C1-C4)

alkyl, protected hydroxy-substituted lower (C1-C4) alkyl

or lower (C1-C4) alkyl,

R^^ is -X-Y, and Y is -A-B,

wherein X is (Ci-Ce) alkylene and

A is imino and

B is lower (C1-C4) acylimidoyl;
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7) R*' is nitrogen-containing heterocyclic radical-substituted

lower (C1-C4) alkyl, protected carboxy-substituted phenyl-lower

(C1-C4) alkyl, protected amino-substituted phenyl-lower (C1-C4)

alkyl, protected hydroxy-substituted phenyl-lower (C1-C4) alkyl,

lower (C1-C4) alkoxycarbonyl-substituted phenyl-lower {C1-C4)

alkyl, oxygen-containing (C1-C9) straight chain or branched

alkyl, or hydroxy-substituted (Ci-Cs) alkyl;

R^^ is (C3-C9) alkyl,

R^^ is lower (C1-C4) alkyl,

R^^ is -X-Y, and Y is -E,

wherein X is (Ci-Ce) alkylene and

E is protected amino;

8) ® R^^ is (C1-C9) alkyl, and

R^^ is protected hydroxy-substituted (Ci-Cs) alkyl, or

@ R^^ is nitrogen-containing heterocyclic radical-substituted

lower (C1-C4) alkyl, and

R^^ is (C3-C9) alkyl,

R^^ is lower (C1-C4) alkyl,

R^^ is -X-Y, and Y is -E,

wherein X is (Ci-Ce) alkylene and

E is protected amino;

9) R^^ is cyano-substituted phenyl-lower (C1-C4) alkyl, lower (C1-C4)

acylimidoylimino-substituted (Ci-Ce) alkyl, lower (C1-C4)

alkylimino-substituted (Ci-Ce) alkyl, nitrogen-containing

heterocyclic radical-substituted lower (C1-C4) alkylimino-

substituted (Ci-Ce) alkyl, or isopropyliminomethylbenzyl,

R^^ is (C3-C9) alkyl,

R^"* is lower {C1-C4) alkyl,

R^"* is hydrogen;
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10) R^^ is aryloxy-substituted lower (C1-C4) alkyl, (C3-C7) cycloalkyl-

substituted lower (C1-C4) alkyl, arylsulfonamido-substituted

lower (C1-C4) alkyl-substituted phenyl-lower (C1-C4) alkyl,

alkylsulfonamido-substituted lower (C1-C4) alkyl-substituted

phenyl-lower (C1-C4) alkyl, or protected amino-substituted

lower {C1-C4) alkyl-substituted phenyl-lower (C1-C4) alkyl,

R^^ is (C3-C9) alkyl,

R^^ is lower {C1-C4) alkyl,

R^^ is -X-Y, and Y is -A-E,

wherein X is (Ci-Ce) alkylene,

A is imino and

E is protected amidino;

11) R^^ is phenyl-lower (C1-C4) alkyl,

R^^ is lower (C1-C4) alkyl,

(D when R^^ is (C3-C9) alkyl,

R^^ is -X-Y, and Y is -A-E,

wherein X is (Ci-Ce) alkylene,

A is imino and

E is protected amidino;

@ when R^^ is unsubstituted or optionally substituted aryl-lower

(C1-C4) alkyl,

R^^ is -X-Y, and Y is -A-E,

wherein X is (Ci-Ce) alkylene,

A is imino and

E is protected amidino; or

(D when R^^ is (C3-C9) alkyl,

R^^ is -X-Y, and Y is -E,

wherein X is (Ci-Ce) alkylene, and

E is protected amino;
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12) R^^ is protected amino-substituted lower (C1-C4) alkyl-substituted

phenyl-lower (C1-C4) alkyl,

R^^ is (C3-C9) alkyl,

R^^ is lower (C1-C4) alkyl,

R^^ is -X-Y, and Y is -E,

wherein X is (Ci-Ce) alkylene, and

E is protected amino;

13) R^^ is protected amino-substituted phenyl-lower (C1-C4) alkyl,

R^^ is (C3-C9) alkyl,

R^^ is di-lower (C1-C4) alkylamino-substituted lower (C1-C4) alkyl,

R^^ is -X-Y, and Y is -A-B,

wherein X is (Ci-Ce) alkylene, and

4 A is imino and

B is lower (C1-C4) acylimidoyl;

14) R^^ is protected guanidino-substituted phenyl-lower (C1-C4) alkyl,

protected guanidino-substituted lower (C1-C4) alkyl-substituted

phenyl-lower (C1-C4) alkyl, or protected amino-substituted lower

(C1-C4) alkyl-substituted phenyl-lower (C1-C4) alkyl,

R^^ is (C3-C9) alkyl,

R^^ is lower (C1-C4) alkyl,

R^^ is -X-Y, and Y is -E,

wherein X is (Ci-Ce) alkylene, and

E is protected amino; or

15) R^^ is protected amino-substituted lower (C1-C4) alkyl-substituted

phenyl-1ower (Ci—C4 ) alkyl,

R^^ is (C3-C9) alkyl,

R^^ is lower (C1-C4) alkyl,

R^^ is -X-Y, and Y is -E,

wherein X is phenylene,
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E is cyano;

or a salt thereof.

20. The compound according to claim 19, wherein is benzyl, and

R^, R^, R^ and R^ are each hydrogen,

1) R^^ is methyl,

R^^ is isobutyl,

R^^ is methyl,

R^^ is -X-Y and Y is -A-B, -A-E, or -E

wherein X, Y, A, B and E are selected from the following

combinations

:

® X is methylene or ethylene, Y is -A-E, A is imino and

E is protected amidino;

® X is ethylene or trimethylene, Y is -E and E is protected

amino;

® X is phenylene, Y is -A-B, A is methyleneimino and

B is acetimidoyl;

® X is trimethylene, Y is -A-B, A is imino and B is selected

from the group consisting of acetimidoyl, propionimidoyl

and benzimidoyl;

© X is phenylene, Y is -E, E is cyano; and

® X is phenylene, Y is -A-B, A is imino and B is tetra-ethyl

bis (phosphono) methyl, or tetra-methyl bis (phosphono) methyl;

2) R^^ is methyl,

R^^ is isobutyl,

R^^ is 2-hydroxy-l-methylethyl or piperidyl,

R^^ is -X-Y, and Y is -A-B,

wherein X is trimethylene.
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A is imino and

B is acetimidoyl

;

3) R'' is methyl,

R^^ is isobutyl,

O R^^ is cyclopropyl,

R^^ is -X-Y, and Y is -E,

wherein X is ethylene and

E is protected amino; or

© R^^ is morpholino,

R^^ is -X-Y, and Y is -A-B,

wherein X is phenylene,

A is methylene imino and

B is acetimidoyl

;

4) R^^ and R^^ are each isobutyl,

R^^ is protected 2-carboxyethyl, 2-dimethylaminoethyl or protected

2-hydroxyethyl,

R^^ is -X-Y,

wherein X is phenylene and

Y is -A-B or -E,

wherein A, B and E are selected from the following

combinations

:

® Y is -A-B, A is methyleneimino , and

B is acetimidoyl; and

© Y is -E, and

E is cyano;

5) R^^ and R^^ are each isobutyl,

® when R^^ is 2-hydroxy-l , 1-dimethylethyl,

R^^ is -X-Y,

wherein X is phenylene and
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Y is

wherein A is

B is

methylene imino and

acetimidoyl;

© when R^^ is methyl,

R^^ is -X-Y,

wherein X is methylene or ethylene and

Y is -A-E,

wherein A is imino and

£ is protected amidino;

R^^ is phenylpropyl,

R^^ is isobutyl,

® R^^ is methyl,

R^^ is -X-Y, and Y is -E,

wherein X is phenylene and

E is cyano; or

© R^^ is 2-dimethylaminoethyl, protected 2-hydroxyethyl or methyl,

R^^ is -X-Y, and Y is -A-B,

wherein X is trimethylene

,

A is imino and

B is acetimidoyl;

R^^ is morpholinopropyl, protected carboxyphenylpropyl, protected

aminomethyIphenylpropyl , protected hydroxyphenylpropyl

,

methoxycarbonylphenylpropy 1 , piperidinylpropyl

,

iso-butyloxyethyl, butoxyethyl, ethoxyethoxyethyl or

protected hydroxyoctyl,

R^^ is isobutyl,

R^^ is methyl,

R^^ is -X-Y, and Y is -E,

wherein X is trimethylene and
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E is protected amino;

8) (D R^^ is isobutyl, and

R^^ is protected hydroxyoctyl, or

® R^^ is (3, 4, 4-trimethyl-2, 5-dioxo-imidazolidin-l-yl)

-

propyl, and

R^^ is isopropyl,

R^^ is methyl,

R^^ is -X-Y, and Y is -E,

wherein X is trimethylene and

E is protected amino;

9) R^^ is protected aminomethylphenylpropyl, protected

aminomethylbenzyl or protected aminopentyl,

R^^ is isobutyl,

R^^ is methyl, and

R^^ is hydrogen;

10) R^^ is phenoxyethyl, cyclohexylpropyl, toluenesulfonamido-

methylbenzyl , methanesulfonamidomethylbenzyl

,

phthalimidomethylbenzyl, cyano-phenylpropyl or cyano-benzyl,

R^^ is isobutyl,

R^^ is methyl, and

R^'' is -X-Y, and Y is -A-E,

wherein X is ethylene,

A is imino and

E is protected amidino;

11) R^^ is phenylpropyl,

R^^ is methyl,

® when R^^ is isobutyl.

R^^ is -X-Y, and Y is -A-E,
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wherein X is methylene,

A is imino and

E is protected amidino;

® when R^^ is naphthylmethyl,

R^^ is -X-Y, and Y is -A-E,

wherein X is ethylene,

A is imino and

E is protected amidino; or

® when R^^ is isopropyl,

R^^ is -X-Y, and Y is -E,

wherein X is trimethylene, and

E is protected amino;

12) R^^ is protected aminomethylphenylpropyl,

® R^^ is isobutyl,

R^^ is methyl,

R^^ is -X-Y, and Y is -E,

wherein X is methylene or ethylene, and

E is protected amino; or

(D R^^ is isopropyl,

R^^ is methyl,

R^^ is -X-Y, and Y is -E,

wherein X is ethylene, and

E is protected amino;

13) R^^ is protected aminophenylpropyl,

is isobutyl.

is dimethylaminoethyl.

R'' is -X-Y, and Y is -A-B,

wherein X is trimethylene, and

A is imino and

B is acetimidoyl;
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14) R^^ is protected guanidinophenylpropyl, protected

guanidinomethylphenylpropyl or protected aminomethylbenzyl,

R^^ is isobutyl,

R^'^ is methyl, and

R^^ is -X-Y, and Y is -E,

wherein X is ethylene, and

E is protected amino; or

15) R^^ is protected aminomethylbenzyl,

R^^ is isobutyl,

R^^ is methyl, and

R^^ is -X-Y, and Y is -E,

wherein X is phenylene.

21. A compound having the following formula (IV):

wherein R^*^ is (Ci-Ce) alkyl, and R^, R^ and R^ are each hydrogen,

1) R^^ is {C1-C9) alkyl,

R^^ is (C3-C9) alkyl,

R^^ is (C1-C4) alkyl,

R^^ is -X-Y, and Y is -A-B, -A-E or -E,

wherein X, Y, A, B and E are selected from the following
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combinations

:

(1) X is (Ci-Ce) alkylene, Y is -A-E, A is imino and E is protected

amidino;

® X is (Ci-Ce) alkylene, Y is -E and E is protected amino;

® X is phenylene, Y is -E, and E is cyano; and

® X is phenylene, Y is -A-B, A is imino and B is tetra-lower

(Cx -C4) alkyl bis (phosphono) methyl;

2 )

oilR is (C1-C9) alkyl.

r\ is (C3-C9) alkyl.

K is hydroxy-substituted (Ci-Ce) alkyl or a

heterocyclic radical,

is -X-Y, and Y is -E,

wherein X is (Ci-Ce) alkylene,

E is protected amino;

is (C1-C9) alkyl.

12 is (C3-C9) alkyl.

(D
j^l3 is (C3-C7) cycloalkyl,

R^^ is -X-Y, and Y is -E,

wherein X is (Ci-Ce) alkylene and

E is protected amino; or

© R^^ is a nitrogen-containing heterocyclic ;

R^^ is -X-Y, and Y is -E,

wherein X is phenylene and E is cyano;

4) is (C1-C9) alkyl,

is (C3-C9) alkyl.

R'' is protected carboxy-substituted lower (Ci

(Ci -C4) alkylamino-substituted lower (C1-C4

hydroxy-substituted lower (C1-C4) alkyl, and

R^^ is -X-Y,
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wherein X is phenylene and

Y is -E, and E is cyano;

5) R^^ is (C1-C9) alkyl,

R^^ is (C3-C9) alkyl,

® when R^^ is protected hydroxy-substituted lower (C1-C4) alkyl,

R^^ is -X-Y,

wherein X is phenylene and

Y is -E, and E is cyano;

(D when R^^ is lower (C1-C4) alkyl,

R^^ is -X-Y,

wherein X is (Ci-Ce) alkylene and

Y is -A-E,

wherein A is imino and

E is protected amidino;

6) R^^ is phenyl-lower (C1-C4) alkyl,

R^^ is (C3-C9) alkyl,

® R^^ is lower (C1-C4) alkyl,

R^^ is -X-Y, and Y is -E,

wherein X is phenylene and

E is cyano; or

© R^^ is di-lower (C1-C4) alkylamino-substituted lower (C1-C4)

alkyl, protected hydroxy-substituted lower (C1-C4) alkyl or

lower (C1-C4) alkyl,

R^^ is -X-Y, and Y is -E,

wherein X is (Ci-Ce) alkylene, and E is protected amino;

7) R^^ is nitrogen-containing heterocyclic radical-substituted lower

{C1-C4) alkyl, protected carboxy-substituted phenyl-lower

(C1-C4) alkyl, protected amino-substituted phenyl-lower (C1-C4)

alkyl, protected hydroxy-substituted phenyl-lower (C1-C4) alkyl.
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lower (C1-C4) alkoxycarbonyl-substituted phenyl-lower (C1-C4)

alkyl, oxygen-containing (Ci-Ce) straight chain or branched

alkyl, or hydroxy-substituted (Ci-Cs) alkyl;

R^^ is (C3-C9) alkyl,

R^^ is lower (C1-C4) alkyl,

R^^ is -X-Y, and Y is -E,

wherein X is (Ci-Ce) alkylene and

E is protected amino;

8) ® R^^ is (C1-C9) alkyl, and

R^^ is protected hydroxy-substituted (Ci-Cg) alkyl, or

® R^^ is nitrogen-containing heterocyclic radical-substituted

lower (C1-C4) alkyl, and

R^^ is (C3-C9) alkyl,

R^^ is lower {C1-C4) alkyl,

R^^ is -X-Y, and Y is -E,

wherein X is (Ci-Ce) alkylene and

E is protected amino;

9) R^^ is protected amino-substituted lower (Ca-C4) alkyl-substituted

phenyl-lower (C1-C4) alkyl, or protected amino-substituted

(Ci-Ce) alkyl,

R^^ is (C3-C9) alkyl,

R^^ is lower (C1-C4) alkyl,

R^^ is hydrogen;

10) R^^ is aryloxy-substituted lower (C1-C4) alkyl, (C3-C7) cycloalkyl-

substituted lower (C1-C4) alkyl, arylsulfonamido-substituted

lower (C1-C4) alkyl-substituted phenyl-lower (C1-C4) alkyl,

alkylsulfonamido-substituted lower (C1-C4) alkyl-substituted

phenyl-lower {C1-C4) alkyl, or protected amino-substituted lower

(C1-C4) alkyl-substituted phenyl-lower (C1-C4) alkyl,
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R^^ is (C-^-Cg) alkyl,

R^^ is lower (Ci-C4) alkyl,

R^^ is -X-Y, and Y is -A-E,

wherein X is (Ci-Ce) alkylene,

A is imino and

E is protected amidino;

11) R^^ is phenyl-lower (C1-C4) alkyl,

R^^ is lower (C1-C4) alkyl,

® when R^^ is (C3-C9) alkyl,

R^^ is -X-Y, and Y is -A-E,

wherein X is (Ci-Ce) alkylene,

A is imino and

E is protected amidino;

© when R^^ is unsubstituted or optionally substituted

aryl-lower (C1-C4) alkyl,

R^^ is -X-Y, and Y is -A-E,

wherein X is (Ci-Cs) alkylene,

A is imino and

E is protected amidino; or

® when R^^ is (C3-C9) alkyl,

R^^ is -X-Y, and Y is -E,

wherein X is (Ci-Cg) alkylene, and

E is protected amino;

12) R^^ is protected amino-substituted lower (C1-C4) alkyl-substituted

phenyl-lower {C1-C4) alkyl,

R^^ is (C3-C9) alkyl,

R^^ is lower (C1-C4) alkyl,

R^^ is -X-Y, and Y is -E,

wherein X is (Ci-Ce) alkylene, and

E is protected amino;
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13) R'' is protected amino-substituted phenyl-lower {C1-C4) alkyl,

R^^ is {C3-C9) alkyl,

R^^ is di-lower (C1-C4) alkylamino-substituted lower (C1-C4) alkyl,

R^^ is -X-Y, and Y is -E,

wherein X is (Ci-Ce) alkylene, and

E is protected amino;

14) R^^ is protected guanidino-substituted phenyl-lower (C1-C4) alkyl,

protected guanidino-substituted lower (C1-C4) alkyl-substituted

phenyl-lower (C1-C4) alkyl, or protected amino-substituted lower

(C1-C4) alkyl-substituted phenyl-lower (C1-C4) alkyl,

R^^ is (C3-C9) alkyl,

R^^ is lower (C1-C4) alkyl,

R^^ is -X-Y, and Y is -E,

wherein X is (Ci-Cg) alkylene, and

E is protected amino; or

15) R^^ is protected amino-substituted lower (C1-C4) alkyl-substituted

phenyl-lower {C1-C4) alkyl,

R^^ is (C3-C9) alkyl,

R^^ is lower (C1-C4) alkyl,

R^^ is -X-Y, and Y is -E,

wherein X is phenylene, and

E is cyano;

or a salt thereof.

22. The compound according to claim 21, wherein R^° is tert-butyl,

and R^, r'' and R® are each hydrogen,
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1) R^^ is methyl,

R^^ is isobutyl,

R^^ is methyl,

R^^ is -X-Y and Y is -A-B, -A-E or -E

wherein X, Y, A, B and E are selected from the following

combinations

:

® X is methylene or ethylene, Y is -A-E, A is imino and

E is protected amidino;

(D X is ethylene or trimethylene, Y is -E and E is protected

amino;

@ X is phenylene, Y is -E, and E is cyano; and

® X is phenylene, Y is -A-B, A is imino, and B is

tetra-ethyl bis (phosphono) methyl;

2) R^^ is methyl,

R^^ is isobutyl,

R^^ is 2-hydroxy-l-methylethyl or piperidyl,

R^^ is -X-Y, and Y is -E,

wherein X is trimethylene,

E is protected amino;

3) R^^ is methyl,

R^^ is isobutyl,

® R^^ is cyclopropyl,

R^^ is -X-Y, and Y is -E,

wherein X is ethylene and

E is protected amino;

© R^'* is morpholino,

R^^ is -X-Y, and Y is -E,

wherein X is phenylene, and

E is cyano;
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4) R^^ and R^^ are each isobutyl,

R^^ is protected 2-carboxyethyl, 2-dimethylaminoethyl or protected

2-hydroxyethyl

,

R^^ is -X-Y,

wherein X is phenylene and

Y is -E, and E is cyano;

R^^ and R^^ are each isobutyl,

® when R^^ is 2-hydroxy-l , 1-dimethylethyl

,

R^^ is -X-Y,

wherein X is phenylene and

Y is -E, wherein E is cyano;

© when R^^ is methyl,

R^^ is -X-Y,

wherein X is methylene or ethylene, and

Y is -A-E,

wherein A is imino and

E is protected amidino;

6) R^^ is phenylpropyl,

R^^ is isobutyl,

® R^^ is methyl,

R^^ is -X-Y, and Y is -E,

wherein X is phenylene and

E is cyano; or

© R^^ is 2-dimethylaminoethyl, protected 2-hydroxyethyl or methyl,

R^^ is -X-Y, and Y is -E,

wherein X is trimethylene, and

E is protected amino

;

7) R^^ is morpholinopropyl, protected carboxyphenylpropyl.
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protected aminomethylphenylpropyl, protected

hydroxyphenylpropyl , methoxycarbonylphenylpropyl

,

piperidinylpropyl , iso-butyloxyethyl
, butoxyethyl

,

ethoxyethoxyethyl or protected hydroxyoctyl,

R^^ is isobutyl,

R^^ is methyl,

R^'* is -X-Y, and Y is -E,

wherein X is trimethylene and

E is protected amino;

) ® R^^ is isobutyl, and

R^^ is protected hydroxyoctyl, or

© R^^ is (3, 4, 4-trimethyl-2, 5-dioxo-imidazolidin-l-yl) -propyl, and

R^^ is isopropyl,

R^^ is methyl,

R^^ is -X-Y, and Y is -E,

wherein X is trimethylene and

E is protected amino;

) R^^ is protected aminomethylphenylpropyl, protected

aminomethylbenzyl, or protected aminopentyl,

R^^ is isobutyl,

R^^ is methyl, and

R^^ is hydrogen;

0) R^^ is phenoxyethyl, cyclohexylpropyl, toluenesulfonamido-

methylbenzyl, methanesulfonamidomethyIbenzyl or

phthalimidomethylbenzyl

,

R^^ is isobutyl,

R^^ is methyl, and

R^^ is -X-Y, and Y is -A-E,

wherein X is ethylene.

40



A is imino, and

E is protected amidino;

) R^^ is phenylpropyl,

R^^ is methyl,

(D when R^^ is isobutyl,

R^^ is -X-Y, and Y is -A-E,

wherein X is methylene,

A is imino, and

E is protected amidino;

® when R^^ is naphthylmethyl,

R^^ is -X-Y, and Y is -A-E,

wherein X is ethylene,

A is imino, and

E is protected amidino; or

(D when R^^ is isopropyl,

R^^ is -X-Y, and Y is -E,

wherein X is trimethylene, and

E is protected amino;

) R^^ is protected aminomethylphenylpropyl,

® R^^ is isobutyl,

R^^ is methyl,

R^^ is -X-Y, and Y is -E,

wherein X is methylene or ethylene, and

E is protected amino;

© R^^ is isopropyl,

R^^ is methyl,

R^^ is -X-Y, and Y is -E,

wherein X is ethylene, and

E is protected amino;
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13) R^^ is protected aminophenylpropyl,

R^^ is isobutyl,

R^^ is dimethylaminoethyl,

R^^ is -X-Y, and Y is -E,

wherein X is trimethylene, and

E is protected amino;

14) R^^ is protected guanidinophenylpropyl, protected

guanidinomethylphenylpropyl or protected aminomethylbenzyl,

R^^ is isobutyl,

R^^ is methyl, and

R^^ is -X-Y, and Y is -E,

wherein X is ethylene, and

E is protected amino ; or

15) R^^ is protected aminomethylbenzyl,

R^^ is isobutyl,

R^^ is methyl, and

R^^ is -X-Y, and Y is -E,

wherein X is phenylene, and

E is cyano.


